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A tamper evident assembly for attachment to a medical
connector mncluding a tamper evident cap having an end cap
and a tip cap movably and removably disposed i1n an
operative position within the end cap. A retaining structure
on the end cap and a retention structure on the tip cap are
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controller regulates fluid tlow through a connector attached
to the tamper evident cap and may establish a path of fluid
flow with an attached conduit and the attached connector.
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TAMPER EVIDENT ASSEMBLY

CLAIM OF PRIORITY

This Non-Provisional patent application claims priority to
a U.S. provisional patent application having Ser. No. 62/434,
221 and a filing date of Dec. 14, 2016, and also to another
U.S. provisional patent application, namely, that having Ser.

No. 62/434,240 and a filing date of Dec. 14, 2016, both of
which are incorporated herein by reference in 1ts entireties.

BACKGROUND OF THE INVENTION

Field of the Invention

This mvention 1s directed to a tamper evident assembly
including a tamper evident cap (TEC) which may be struc-
tured for attachment to either a male or female connector.
Structural features of one or more embodiments of the TEC
also facilitate 1ts operative attachment to at least one open
end of a medical tube, tube set, conduit, and the like.

Description of the Related Art

In the medical field, it 1s a relatively common procedure
to administer fluids to patients using syringes, intravenous
(IV) infusion devices, medical conduits, tube sets, etc. Such
devices or assemblies are usetul 1n the treatment of a number
of medical conditions, 1n that a variety of fluids and/or
medicines can be admimstered to a patient utilizing such
assemblies over a prescribed period of time and 1n controlled
amounts. During periods of non-use, however, 1t 1s typically
very important to maintain such medical devices, including
any connectors associated with them, 1 a closed and tluid-
sealed condition, whether to maintain sterility or to assure
the integrity of the any drug or fluid contained in such
medical devices prior to use. It 1s also important in order to
restrict unauthorized access to a drug or fluid, including
access to any connector associated with the medical device.

By way of example, a conventional IV administration
assembly typically includes a reservoir or container, in the
form of a bottle or more commonly, a flexible matenal bag,
suspended on a pole or a like support structure located
substantially adjacent to the patient being treated, typically
in an elevated relation thereto. In addition, the IV fluid flows
from the supported and elevated IV bag to the patient by
means ol an elongated, flexible medical tubing or “tube set”
connected at a proximal end to the IV bag and at the other
distal end, connected 1ntravenously to the patient by way of
a catheter or like administrative device or structure.

In some situations, administration of fluids and/or a drug
to a patient having an IV line and/or connection to an IV bag,
1s done by means of a syringe that has been pre-filled with
a prescribed fluid or drug. As set forth above, during periods
ol non-use, the medical devices such as an IV bag or other
container, an IV line, a prefilled syringe, etc. and connectors
associlated with them, should be closed or sealed, while
concurrently also being protected from non-authorized use.

Medical connectors associated with such medical devices
may have a male or female configuration, dependent upon
the structure and purpose of the medical device to which
such connectors are secured. Accordingly, the medical con-
nectors are structured to close or seal the contents of a given
medical device, while also being structured to {facilitate
access thereto. More specifically, connectors of the type
referred to may be in the form of a male or female connector
attached to an IV bag, prefilled syringe, or other fluid
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2

container. Further, appropriate connectors of the type gen-
erally described above may be male or female Luer con-
nectors, or another connector structured to be threadedly or
otherwise removably attached. Further by way of example,
a female connector may be secured to an IV delivery tubing,
such as at the proximal end, and 1s structured to be attached
to a male connector 1n a manner which establishes fluid
communication with contents of the IV container. Once fluid
communication 1s established, the flow of the IV fluid from
the IV container or the contents of a prefilled syringe 1s
facilitated through the attached male and female connectors.
As aresult, fluid tlow between the patient and the interior of
the IV bag 1s established.

In addition, known IV containers or reservoirs may 1mncor-
porate an additional male or female connector disposed in
fluid communication with a tube set or other type of conduit
or delivery tubing. Additional male or female connectors of
this type may be provided to administer additional liquid
agents, such as pain medication, antibiotics, and/or other
medicinal compositions, to the fluid being administered to
the patient. However, such an additional male or female
connector may remain unused or may be accessed subse-
quently to the initiation of the fluid administration, such as
when additional medication or another composition 1s
required or prescribed.

Theretore, there 1s a need 1n the medical field for an
cllicient, eflective and easily applied closure assembly that
would be capable of closing and sealing a male or female
connector during periods of its non-use. Moreover, 1n order
to detect and protect against non-authorized use, any such
new closure assembly should preferably have tamper evi-
dent features, capable of providing a clear visual indication
that use and/or non-authorized use has occurred. Accord-
ingly, 1 any such tamper evident assembly were developed.,
it would preferably include a tamper evident cap structured
to maintain a closed, sealed, tamper evident condition of the
closed connector while being capable, through minimal
structural modification, to be attached to a male or female
connector associated with the fluid container or reservoir. If
any such closure assembly were developed, 1t would pret-
erably also be structured for eflicient attachment to the
connector associated with the reservoir in a manner which
restricts or perhaps even stops fluid flow from the connector,
and also the associated fluid reservoir to which it 1s attached.
Any such tamper evident assembly developed would 1deally
also be structured to provide a clear indication whenever
there has been tampering or other attempted access to the
attached male or female connector and/or contents of the
fluid reservoir or container associated with the male or
female connector.

Additional features desirable in any such tamper evident
assembly would include an ability to be used 1n combination
with and connected to open ends of a medical conduit, tube
set, etc. As such, the attached conduit or tube set could
thereby be connected 1n direct fluid commumnication to the
male or female connector associated with the fluid reservortr,
by virtue of the interconnecting tamper evident assembly.

Finally, the structural components as well as the opera-
tional characteristics of any such proposed tamper evident
assembly and associated tamper evident cap should 1deally
provide a suflicient degree of reliability relating to its
intended use and function with a male or female connector
to which 1t 1s attached, while restricting access and clearly
indicating when access, including unauthorized access,

thereto has occurred or been attempted.

SUMMARY OF THE INVENTION

The present invention 1s mtended to present a solution to
these and other needs, and accordingly, 1s directed to a
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tamper evident assembly which includes a tamper evident
cap (TEC) that may vary 1n its structural configuration so as
to be adaptable for use with a male connector or a female
connector. In each of the diflerent structural configurations,
the TEC can be used in combination with a conduit, medical
tube or “tube set” by being attached to at least one open end
thereol. As explained 1n greater detail hereinaiter, diflerent
tamper evident caps can be used to be attached to opposite
open ends of the conduit, medical tube, etc.

In more specific terms, the TEC comprises an end cap
having a substantially hollow configuration including one
open end dimensioned and configured to receive the male or
temale connector. The end cap 1s preferably formed of a
one-piece, mtegral construction including an open end and
an integrated closed-end. In addition, the TEC also com-
prises a tip cap disposed within the interior of the end cap in
an “operative position”. When in such operative position,
the tip cap 1s movable within and removable from the
interior of the end cap. Further the tip cap 1s structured to be
connected directly to the male or female connector, depen-
dent on 1ts structural configuration, when 1n the operative
position. Accordingly, the structural features of the tip cap
and 1ts disposition in the aforementioned operative position
defines a connection to the male or female connector with
which the TEC 1s used. As will be explained in greater detail
hereinafter, 1n at least some preferred embodiments of the
tamper evident assembly of the present invention, the tip cap
1s disposed and structured to regulate fluid tlow there-
through, and through the discharge opening or discharge
port of the connector to which it 1s attached. As used herein,
the tip cap and a flow controller thereot disposed to “regulate
fluid flow™ through the discharge port of a connector may be
interpreted to mean either the prevention of such flud flow,
or 1n contrast, the establishment of a direct fluid flow or
communication with the male or female connector, as well
as the fluid reservoir, medical device, container, to which the
male or female connector 1s attached.

Additional structural and operative features of the TEC
include the provision of a retaining structure formed on the
interior of the end cap, and a retention structure removably
connected to the exterior of the tip cap. The cooperative
disposition, configuration and overall structure of the retain-
ing structure and the retention structure collectively define
an operative interaction which facilitates disposition of the
tip cap 1n 1ts operative position within the iterior of the end
cap. In addition, such operative interaction between the
retaiming structure and the retention structure initially
restricts removal of the tip cap from 1ts operative position
within the end cap.

In more specific terms, the operative interaction between
the retaining structure and the retention structure results in
an “interruptive engagement” which facilitates a uni-direc-
tional passage of the retention structure over the retaining,
structure when the tip cap 1s being disposed within the end
cap, mto the operative position. As indicated, the “interrup-
tive engagement’ 1s facilitated by the cooperative configu-
ration, dimension and disposition of the retaining and reten-
tion structures. As suggested above, such interruptive
engagement comprises a substantially sliding engagement of
the retention structure over the retaining structure concurrent
to disposition of the tip cap into the operative position.
However, and 1n contrast, the mterruptive engagement fur-
ther comprises an “abutting engagement” of the retaining
and retention structures, wherein such abutting engagement
1s preventative of passage of the retention structure over the
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4

retaining structure, concurrent to disposition of the tip cap
out of i1ts operative position and out of the interior of the end
cap.

As a result, forced removal of the tip cap from 1ts
operative position within the interior of the end cap, such as
when attached to a male or female connector, at least
partially defines the “tamper evident” characteristics of the
TEC. The retention structure 1s removably connected by one
or more frangible members to the exterior of the tip cap. As
a result, the forced removal of the tip cap from the interior
of the end cap will result 1n the abutting engagement
between the retaining and retention structures. In turn, this
will result 1n a breakage of the one or more frangible
members, and a detachment of the retention structure from
the tip cap as 1t 1s being removed from 1ts operative position
within the end cap. Therelore, the retention structure will
remain within the interior of the end cap, as the tip cap
remains attached to the male or female connector while 1t 1s
removed from the end cap. As a result, visual observation of
the tip cap being attached to the connector of a reservoir or
medical device on an exterior of the end cap, absent the
presence of the retention structure, provides evidence of
authorized or unauthorized use or access.

In various embodiments of the tamper evident assembly
according to the present invention, the TEC includes a tlow
controller disposed on the interior of the tip cap. Also, a
variance 1n the structural configuration of the tip cap may
include structural modification of the tlow controller so as to
be disposed 1n fluid regulating relation with either a male
connector or a female connector. As emphasized hereimafter,
the disposition of the flow controller in “fluid regulating
relation” to the attached male or female connector may
include a prevention of fluid flow through the attached
connector or an establishment of such tfluid flow through the
attached connector.

In addition, the various embodiments of the TEC may also
include a one-way rotational drive structure, which may take
the form of a modified “ramp and clift” drive structure. The
one-way rotational drive structure 1s thereby operative to
prevent rotation of the tip cap relative to the end cap 1n one
direction during a threaded or other attachment of the male
or female connector to the tip cap. In contrast, the one-way
drive assembly allows relative rotation of the tip cap and the
end cap, thereby preventing the connector from being
unthreaded from the tip cap, while the tip cap 1s 1n 1its
operative position.

As set forth above, one or more additional embodiments
of the tamper evident assembly includes a structural modi-
fication of the TEC, which allows 1t to be used 1n combi-
nation with a medical tube, conduit, tube set, etc. hereinafter
collectively and independently referred to as a “condut”.
The conduit 1s structured to include an 1nterior lumen which
in turn, defines a path of fluid flow to or from the TEC and
the reservoir, container, medical device, etc. to which the
alorementioned male or female connector 1s secured. More-
over, an open end of the conduit 1s connected within an
interior of the tip cap in fluid communication with the tlow
controller thereof. The flow controller, whether structurally
modified for use with a male or female connector, 1s further
structured to define a “tlow-through” configuration. Such a
flow-through configuration establishes a path of fluid tlow
and direct tluid communication between the conduit and the
male or female connector attached to the TEC, as well as the
container, reservoir or medical device on which the male or
female connector 1s secured. Further, in order to assure a
stable fluild communication and/or path of flud flow
between the conduit and the male or female connector,
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through the TEC, the open end of the conduit i1s fixedly
bonded, secured or attached within the interior of the tip cap.

The atorementioned modification of the structure of both
the tip cap and the end cap to accommodate the use of the
TEC with the conduit includes an apertured construction of
the closed end of the end cap. Such an apertured construc-
tion allows the conduit, and at least a {free end thereof, to
extend through at least one aperture 1n the closed end nto
attachment with the interior of the tip cap. In addition, the
flow controller may be structurally modified to define the
aforementioned “tlow-through configuration”. Such a flow-
through configuration differs from the flow controller having
a substantially closed configuration to prevent fluid tlow
through the male or female connector, as well as the con-
tainer, reservolr, with which the connector 1s operatively
associated.

Accordingly, the structural components as well as the
operational characteristics of the various embodiments of
the tamper evident assembly of the present invention, as
defined 1n greater detail hereinafter, will be operatively
reliable for use with a male or female connector to which 1t
1s attached, while restricting access and clearly indicating
when access, including unauthorized access, thereto has
occurred or been attempted.

These and other objects, features and advantages of the
present invention will become clearer when the drawings as
well as the detailed description are taken into consideration.

BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the nature of the present
invention, reference should be had to the following detailed
description taken 1n connection with the accompanying
drawings in which:

FIG. 1 1s a perspective view of a tamper evident cap
(TEC) having a male configuration and associated with the
tamper evident assembly of the present invention.

FIG. 2 1s an interior sectional view of the embodiment of
FIG. 1.

FIG. 3 1s a perspective interior sectional view of the
embodiment of FIGS. 1 and 2.

FIG. 4-A 1s a perspective view 1n exploded form of the
tamper evident cap (ITEC) shown in the embodiment of
FIGS. 1 to 3 1n a position to be attached to a female
connector associated with a syringe or other reservorr.

FIG. 4-B 1s a perspective view of the tamper evident cap
(TEC) shown 1n FIGS. 1-4A secured to a syringe.

FIG. 4-C 1s a perspective view 1n exploded form of the
syringe of the embodiment of FIGS. 4A and 4B being
detached from the tamper evident cap (TEC) 1n the embodi-
ment of FIGS. 1-3.

FIG. 5 15 a perspective view 1n exploded form of a tip cap
positioned for assembly within an end cap of the tamper
evident cap (TEC) of the embodiment shown 1n FIGS. 1
through 4-C.

FIG. 6 1s a perspective, exploded view of the tip cap and
TEC 1llustrated 1n FIG. 5.

FIG. 7 1s a perspective view 1n longitudinal section of the
interior of the end cap of the embodiment of FIGS. 5§ and 6.

FIG. 8 1s an interior sectional view of the embodiment of
FIG. 7.

FI1G. 9 15 an exterior perspective view of the tip cap of the
tamper evident cap of the embodiment of FIGS. 1-3.

FI1G. 10 1s a perspective sectional view of the interior of
the embodiment of FIG. 9.

FIG. 11 1s a perspective view ol another preferred
embodiment of the tamper evident assembly incorporating a
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conduit or tube set being attached to one embodiment of a
tamper evident cap of the tamper evident assembly of the

present 1nvention.

FIG. 12 1s a perspective view 1n partial cutaway of one
end of the conduit or tube set of the embodiment of FIG. 11,
wherein the end cap and the tip cap are separated.

FIG. 13 1s a perspective view 1n partial section and
cutaway of one embodiment the tamper evident cap of the
embodiment of FIGS. 11 and/or 12, being attached to one
end of a conduit or tube set.

FIG. 14 1s a perspective sectional view of the interior of
another embodiment of the end cap which may be associated
with the tamper evident cap structured for connection to a
tube set or conduit as represented in the embodiment of
FIGS. 11 and 12.

FIG. 15 1s a perspective interior view 1n longitudinal
section of the embodiment of FIG. 14.

FIG. 16 15 an exterior view of yet another embodiment of
the tip cap having a male configuration and structurally
configured for use with a conduit or tube set as represented
in FIGS. 11-13.

FIG. 17 1s a perspective interior view 1in longitudinal
section of the embodiment of FIG. 16.

FIG. 18 1s a perspective, longitudinal sectional view of the
interior ol another embodiment of the tamper evident cap,
having a female configuration and associated with the tam-
per evident assembly of the present invention.

FIG. 19 1s a perspective view 1 exploded form of yet
another embodiment of a tamper evident cap, having a
temale configuration and structured for use with a conduit or
tube set of the type represented 1n FIG. 11 and which may
be associated with the tamper evident assembly of the
present invention.

Like reference numerals refer to like parts throughout the
several views of the drawings.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENT

(Ll

As represented 1n the accompanying drawings, the present
invention 1s directed to a tamper evident assembly 200
including a tamper evident cap (TEC) 10 comprising both an
end cap 12 and a tip cap 14, as 1s perhaps best i1llustrated 1n
FIG. 5. Also, and as shown in FIG. 3, the tip cap 14 1s
positioned within the interior of the end cap 12 1 an
operative position. Moreover, the TEC 1s capable of being
modified to assume diflerent structural configurations which
tacilitate its operative attachment to either a male connector
or a female connector, while the tip cap 14 1s in the
alorementioned operative position.

The structural and operative versatility of the tamper
evident assembly 200, specifically including the TEC 10,
also facilitate 1t having tamper evident capabilities. More
specifically, the structural features of the TEC 10 provide a
clear visual indication of an attempted use or access, either
authorized or unauthorized, of a container, reservoir, medi-
cal device, etc. to which the male or female connector 1s
attached, as demonstrated in more detail with reference to at
least FIGS. 4-A through 4-C.

In addition, and with reference to FIG. 11, in one or more
preferred embodiments of the tamper evident assembly 200,
an at least minimal modification of the TEC 10 facilitate 1ts
use with medical tubing, conduit or a “tube set”, generally
indicated as 210 in FIGS. 11-13. For purposes of clarity the
tubing, tube set, etc. 210 are collectively and independently
referred to herein as “conduit™. It 1s further noted that use of
the TEC 10' with the conduit 210, as structurally modified in
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an appropriate manner, may be attached to either a male
connector or a female connector, as represented 1n greater
detail with specific reference to FIGS. 11-16.

With mitial reference now to FIGS. 1-10, and as repre-
sented 1n more specific detail in FIGS. 5-10, one preferred
embodiment of the TEC 10 comprises the end cap 12 and the
tip cap 14. The end cap 12 i1s preferably formed of a
one-piece integral construction including an open end 16
providing direct access to the hollow interior 17. The open
end 16 also facilitates positioning of the tip cap 14 1nto and
out of its operative position, as represented in FIGS. 1-3, as
well as facilitates access to the tip cap 14 when being
attached to the male or female connector. The end cap 12
also includes a closed end 18 integrally formed with a
remainder of the end cap 12 and having an exterior structure
generally indicated as 20.

As disclosed 1n detail in what may be considered related
intellectual property rights, namely, U.S. Pat. Nos. 8,591,
462 and 9,199,749, 1ssued respectively on Nov. 26, 2013 and
Dec. 1, 2015 to Vitello, and assigned to the same corporate
entity as the present application, the exterior 20 of the
integrally formed, closed end 18 includes a plurality of
projections 21, shown i FIGS. 2 and 3, formed at least
partially on the interior peripheral surfaces of a correspond-
ing recess 23. The plurality of projections 21 may vary 1n
number and placement, but are cooperatively disposed,
structured and dimensioned to interact with correspondingly
structured and dimensioned projections of outwardly pro-
truding connectors, which may be part of a package or
packaging structure for a plurality of TECs 10 and/or 10'.
Reference 1s specifically, but not exclusively made to FIGS.
8-10 and 11-14, of the above noted patents.

As also represented i FIGS. 7 and 8, the interior surface
of the closed end 18 includes a one-way rotational drive
assembly, generally indicated as 22, 1n the form of a modi-
fied “ramp and clift” drive assembly. The one-way rotational
drive assembly 22 and/or ramp and cliff comprises a {first
drive segment 24 formed on the interior surface of the closed
end 18. As referenced heremaftter, the one-way rotational
drive assembly 22 also includes a second drive segment 26
formed on the interior sidewall of the tip cap 14, as clearly
represented in at least FIGS. 3 and 10. As also indicated in
greater detail, the structural and operative features of the
rotational one way and/or ramp and clifl dnive assembly 22
facilitates a threaded attachment of a connector, as at 200 1n
FIG. 4A, with the tip cap 14 while preventing an unthreading
thereol.

Additional features of the TEC 10, and 1n particular, the
end cap 12, include a retaining structure generally indicated
as 28. The retaining structure 28 comprises at least one, but
preferably a plurality of retaining members 30 disposed
within the end cap 12, preferably on the interior surface
thereol. In addition, the plurality of retaining members 30
are disposed 1n laterally spaced relation to one another so as
to collectively and at least partially, surround the exterior of
the end cap 14, when the end cap 14 1s disposed i the
operative position of FIGS. 1-3. It 1s further noted that each
of the one or more retaining members 30 are disposed,
dimensioned and configured to facilitate passage of the tip
cap 14 into the interior 17 of the end cap 12, through the
open end 16 therecof and into 1ts operative position. In
contrast, the disposition, dimension, configuration and over-
all structuring of the retaining structure 28, and 1n particular,
the one or more retaining members 30 restricts removal of
the tip cap 14 from its operative position and out of the end
cap 12, as generally represented in FIG. 4-C. In the 1llus-
trated embodiment represented throughout the accompany-
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ing Figures, the retaining structure 28, including the one or
more retaining members 30, have a preferred configuration,
which includes, but 1s not limited to, an angled, beveled,
chamiered, etc. face or end portion 32, which faces out-
wardly from the interior 17 end cap 12 towards the open end
16.

It 1s emphasized that the specific disposition and overall
structure of the one or more retaining members 30 may differ
in size, placement and even configuration. As such, the one
or more retaining members 30 may comprise elongated
flanges or rib structures, having a curvilinear configuration
which conforms to the interior surface portion(s) of the end
cap 12 to which they are secured or connected.

With reference now to FIG. 2, in order to efliciently
accomplish the intended operative interaction between the
end cap 12 and the tip cap 14, which facilitates the tip cap
14 being disposed into 1ts operative position, a retention
structure, generally indicated as 36, 1s mounted on or
connected to the exterior of the tip cap 14. More specifically,
and as shown 1n FIG. 3, the retention structure 36 comprises
a substantially circular or annular ring or similar structure
connected to and extending at least minimally outward from
the exterior surface of the tip cap 14. As such, the retention
structure 36 may be 1n the form of a continuous ring or
otherwise be at least partially segmented 1nto a plurality of
ring or rib segments (not shown), which individually or
collectively are disposed 1n at least partially or completely
surrounding relation to the exterior of the tip cap 14. The
least partially surrounding relation of the retention structure
36 to the exterior of the tip cap 14 facilitates its “interruptive
engagement” with the retaining structure 28 and the one or
more of the plurality of retaining members 30. Additional
structural and operative features of the retention structure 36
includes 1t being structured or disposed to have at least a
minimal amount of flexure or flexibility. Such flexible
characteristics may be attributed to its outward spacing from
the exterior surface of the tip cap 14 and/or its removable
connection thereto by a plurality of frangible members 37
and/or the forming of at least a portion of the retention
structure 36 from an at least partially flexible material.

Therefore, the cooperative structuring, disposition and
dimensioning of the retaining structure 28 and the retention
structure 36 defines the aforementioned “interruptive
engagement” with one another as the tip cap 14 passes nto
its operative position within the interior 17 of the end cap 12,
as well as when 1t passes out of its operative position,
through the open end 16, to an exterior of the end cap 12.
Generally, such interruptive engagement defines a facilitated
passage of the tip cap 14, with the retention structure 36
attached thereto, into 1ts operative position. In contrast, the
occurrence of such mterruptive engagement at least partially
restricts removal of the tip cap 14 from 1ts operative position
and 1n doing so prevents removal of the retention structure
36.

In more specific terms, the aforementioned interruptive
engagement comprises a substantially sliding engagement of
the retention structure 36 over the retaining structure 28,
including the one or more retaiming members 30, concurrent
to disposition of the tip cap 14 through the open end 16 and
into 1ts operative position. In contrast, the interruptive
engagement further comprises an “abutting engagement”™ of
the retaining structure 36 with the one or more retaiming,
members 30 of the retention structure 28. More specifically,
as the tip cap 14 1s forcibly removed from the interior 17 of
the end cap 12. The *“abutting engagement” between the
retainer structure 28 and the retention structure 36 1s pre-
ventative of passage of the retention structure 36 over the
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one or more retaining members 30 of the retaining structure
28. Such “abutting engagement” further results 1n a break-
age or fracture of the plurality of frangible members 37
serving to removably interconnect the retention structure 36
to the exterior surface of the tip cap 14. Therefore, upon
breakage of the frangible members 37 and due to the
abutting engagement, the retention structure 36 will be
removed from the exterior of the tip cap 14 and remain
captured within the interior of the end cap 12. A continued
removal force, as schematically represented as 300 in FIG.
4C, being exerted on the tip cap 14 will result 1n 1ts removal
from the interior 17 of the end cap 12, such as when 1t 1s
attached to a connector 201 of a syringe such as shown 1n
FIG. 4A or other medical device 206.

As disclosed in detail 1n the embodiments of the accom-
panying Figures, the predetermined cooperative configura-
tion of at least the plurality of retaining members 30,
including the angled, beveled and/or chamiered faces 32,
facilitate the aforementioned sliding engagement of the
retention structure 36 over the plurality of retaining mem-
bers 30. Moreover, the structural flexure or tlexible capa-
bilities of the retention structure 36, as set forth above, will
allow 1t to be at least minimally flexed inwardly, towards the
portion of the tip cap 14 to which 1t 1s attached. Such inward
flexure of the retention structure 36 occurs as 1t engages the
chamfered faces 32. Such interactive, “interruptive engage-
ment” between the retention structure 36 and the chamiered
taces 32 results 1n the aforementioned “sliding engagement™
therebetween, as the tip cap 14 1s placed or disposed nto its
operative position within the end cap 12, from an exterior
thereol. Further, once the retention structure 36 passes over
and beyond the chamiered surfaces 32 1t will assume 1ts
normal, original outwardly expanded orientation, due in part
to 1ts flexible characteristics, as set forth above. As such the
placement or positioning of the tip cap 14 into its operative
position within the interior 17 of the end cap 12 may be
accurately referred to as a “snap-fit” insertion. Such a
“snap-fit” connection will, as should be apparent, be the
result of the retention structure 36 assuming its normal,
original, outwardly expanded orientation, subsequent to
engaging the plurality of retaining members 30.

As represented 1 at least FIGS. 1-3, 9 and 10, the
structural configuration of the tip cap 14 1s that of a female
connector dimensioned and structured to receive a female
connector, as at 201 in FIG. 4A. Accordingly, the tip cap 14
additionally includes a flow controller 40 integrally or
otherwise appropriately secured on the interior thereof. In
the female connector of the indicated Figures, the flow
controller 40 comprises a generally elongated, outwardly
projecting plug 42, which may also include an open or
hollow interior disposed in direct communication with an
additional open 1nterior 29 of the tip cap 14. The opposite
end of the plug 42 of the tlow controller 40 1s closed as at
42' 1n order to prevent or restrict fluid flow through the
temale connector 201 to which 1t 1s attached.

In more specific terms, and again with primary reference
to FIGS. 4A-4C, the TEC 10 1s pre-assembled as represented
in FIG. 4A and 1s ready for attachment to the female
connector 201 of a container, reservoir, medical device, etc.
such as a prefilled syringe 202. A threaded interconnection
occurs therebetween due to the internal threads 46 formed
on the terior of the tip cap 14, 1n at least partially
surrounding relation to the plug 42. These internal threads or
corresponding threaded surface 46 will mate by threaded
engagement with the threads or outwardly extending ribs or
cars 206 formed on the female connector 201. Upon con-
nection, the closed end 42' and at least a portion of the plug
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42 will pass into the discharge port or opening 204 of the
connector 201, thereby restricting or preventing fluid tlow
into or out of the discharge port 204 and the female
connector 201.

With primary reference to FIG. 4-C, use or access to the
container, reservoir and/or syringe 202 and/or the contents
thereol, 1s typically accomplished by removal of the tip cap
14 from the female connector 201. However, the provision
of the aforementioned uni-directional, rotational ramp and
clifl dnve assembly 22 prevents the female connector 201
from being unthreaded from the tluid restricting engagement
with the flow controller 40. In more specific terms, the first
drive segment 24 formed on the interior surface of the closed
end 18 and the second drive segment 26 formed on the
interior sidewall surface of the tip cap 14 are cooperatively
configured and disposed to prevent relative rotation of the
tip cap 14 and the end cap 12 in one direction but allow
relative rotation thereof 1n an opposite direction. As repre-
sented 1n FIG. 3, the threading of the female connector 201
onto the flow controller 40 will most probably result 1n a
clockwise direction of rotation of the female connector 201
so as to cause a threaded engagement between the interior
threaded portion 46 and the exterior ribs, ears or thread
members 206 on the female connector 201. This clockwise
direction of rotation will, 1n turn, cause the tip cap 14 to also
rotate 1n a clockwise direction within the interior 16 of the
end cap 12. As a result, the second drive segment 26 will
engage a raised portion of the first drive segment 24. Such
engagement will prevent relative rotation between the tip
cap 14 an end cap 12 1n a clockwise direction. As a result,
the female connector 201 will be able to continue a clock-
wise direction of rotation and be threaded onto the flow
controller 40. However, due to the slanted, sloped peripheral
portion 26' of the second drive segment 26 and the coop-
erative disposition and configuration of the first drive seg-
ment 24, the rotation of the tip cap 1n the opposite or
counter-clockwise direction will not be prevented. Such
reversed or counter-clockwise direction of rotation will not
be prevented due to the slhiding engagement between the
slanted periphery 26' and the portions of the first drive
segment 24 which 1t engages. As a result, the connector 201
will not be able to be unthreaded from the tip cap 14.

Therefore, the only practical way of accessing the con-
nector 201 would be to exert an outwardly directed pulling
force or otherwise appropriate directional force 300, as
schematically represented in FIG. 4-C, on the tip cap 14
while 1t 1s connected to the female connector 201. Such an
outwardly directed pulling or other appropniate force 300
will result in the aforementioned interactive, abutting
engagement of the retention structure 36 with the retaining
structure 28. As stated herein, such an abutting engagement
will result 1n a detachment of the retention structure 36 from
the exterior of the tip cap 14, as the tip cap 14 1s removed
from its operative position within the interior 17 of the end
cap 12. The retention structure 36 will remain captured
within the interior 17 of the end cap 12 and the tip cap 14
will remain connected to the female connector 201, as
represented 1n FIG. 4C. Moreover, upon removal from the
end 12, the tip cap 14 will be visually observable without the
retention structure 36 (also referred to as an indicator ring)
being attached thereto. Therefore, a visual indication of
attempted or actual use, whether authorized on unauthorized
will be evident.

Yet another preferred embodiment of the tamper evident
assembly 200 1s represented imn FIGS. 11-17. As set forth
above, the tamper evident assembly 200 comprises a tamper
evident cap (TEC) 10" which 1s structurally adapted to be
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used with a medical conduit 210. As with the embodiment
of the TEC 10, the TEC 10" may also be structurally adapted
for attachment to a female connector 201, of the type
represented 1n FIG. 4A, or a male connector. Moreover, the
TEC 10" includes many of the structural features present 1n
the TEC 10 as described above. Such common structural
teatures include end cap 12', tip cap 14', a one-way rotational
drive assembly 22, preferably in the form of a ramp and cliff;
a retaining structure 28 and a retention structure 36.

However, modified structural features of the TEC 10'
turther include a flow controller 40' structured for attach-
ment to a female connector by virtue of a threaded surface
area 46. As such, the flow controller 40' includes an out-
wardly extending plug 42' disposable 1n fluid regulating
relation within the interior of a discharge opening or dis-
charge port 204 as represented 1n FIG. 4A. The modifica-
tions of the TEC 10" further include the structuring of the
flow controller 40' to have a “flow-through™ construction or
configuration comprising an open end 43' disposed 1n direct
fluid communication with the hollow, open interior 44 of the
flow controller/plug 40", 42'. Further structural features of
the TEC 10' include the fixed attachment and/or bonded
connection of an open end 210" of the conduit 210 within the
interior of the tip cap 14'. Such a fixed, bonded connection
assures the stability of a path of fluud flow through the
interior lumen of the conduit 210 and 1nto the interior of the
tip cap 14' so as to be 1n direct fluid communication with the
“flow-through™ structure of the flow controller 40'. The
fixed, bonded connection between the open end 210" of the
conduit 210 may be accomplished by a sleeve or receiving
channel 48 integrally or otherwise fixedly disposed within
the interior of the tip cap 14' as clearly represented FI1G. 13.
The sleeve or receiving channel 48 1s disposed 1n direct flmd
communication with the interior of the flow controller 40
and more specifically, with the interior 44 of the plug 42'.

Positioning of the open end 210" 1n fixed attachment
within the interior of the tip cap 14' 1s accomplished by
passage of the open end 210" and at least a portion of the
remainder of the conduit 210, through the closed end 18' of
the end cap 12'. Such passage 1s facilitated by the closed end
18' having an apertured construction at least partially defined
by at least one opening 50 formed 1n the closed end 18'. The
opening or aperture 50 1s disposed, dimensioned and con-
figured to facilitate passage of the open end 210', as well as
an adjacent or adjoining portion of the conduit 210, through
the closed end 18' and into the fixed, bonded engagement
with the recerving, mounting channel 48. As such, the path
of fluid flow within the interior of the condwt 210 is
disposed 1n direct fluid communication with the mterior of
the “tflow-through” flow regulator 40", as clearly represented
in FIG. 13.

As represented 1 FIG. 11, different ones of the TEC 10
may be operatively connected to opposite open ends 201" of
the conduit 210. Accordingly, the structural and operative
teatures represented in FIGS. 12 and 13 are presented to
indicate the structural and operative features of each of the
TECs 10" being attached to different ones of the open ends
of the conduit 210.

As emphasized herein, the tamper evident assembly 200
of the present invention includes a tamper evident cap (TEC)
which may be structurally modified to assume either a male
configuration, as represented i FIGS. 1-17, or a female
configuration as represented in FIGS. 18 and 19. Accord-
ingly, for purposes of clarity, the TEC having the female
configuration 1s generally indicated as 110 and 1s structurally
adapted to be incorporated within the tamper evident assem-
bly 200 of the present invention, independent of connection
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to the conduit or tube set 210. In a further embodiment
and/or structural modification, the TEC 1s generally repre-
sented as 210" and includes the aforementioned tlow through
construction enabling 1t to be operatively bonded or other-
wise fixedly connected to an open end 210' of the conduit or
tube set 210, as described herein with reference to the
embodiment of FIG. 13.

It should also be apparent that many of the structural
features and components of the TEC 10 and/or 10', having
the male configuration, are incorporated in the TEC 110
and/or 110' which has the female configuration. Further, it 1s
emphasized for purposes of clarity and i order to avoid
repetitive descriptive details, these common structural fea-
tures and components are represented as having the same
reference numerals in the embodiments of FIGS. 1-17 and
the embodiments of FIGS. 18 and 19. However, due to the
male configuration of the embodiments of FIGS. 1-17,
different structural features exist in the embodiment of
FIGS. 18 and 19 due to 1ts female configuration.

In more specific terms, and with primary reference now to
FIGS. 18 and 19, the TEC 110 1s structured for use inde-
pendent of a conduit or tube set 210 of the type represented
in FIGS. 11-13.

As such, the TEC 110 1s absent the atorementioned flow
through construction and i1ncludes a flow controller 140 1n
the form of an open chamber 142 having an open outer end
143. In addition, thread segments or ribs 146 are formed on
the exterior of the flow controller 140 and are disposed to
engage 1n a threaded, mating relation with a corresponding
threaded surface on a male connector which may be asso-
ciated with a nozzle or discharge port of a syringe of the type
represented 1n FIGS. 4A-4C. More 1n particular, such a male
connector may be formed on and be structurally and opera-
tively associated with a nozzle or discharge port of a syringe,
such as of the type of syringe 202, represented in FIGS.
4A-4C. Moreover, the open chamber 142 of the flow con-
troller 140 1s disposed, dimensioned and configured to
receive the nozzle or discharge port of such a male connec-
tor, 1n the open mterior chamber 142, concurrently to the ribs
or thread segments 146 engaging corresponding threaded
surfaces of the male connector. Accordingly, such interac-
tion between the nozzle or discharge port of a male connec-
tor of a syringe being disposed within the open interior
chamber 142 of the flow controller 140 will restrict the tlow
of fluid through the male connector of the syringe connected
to the TEC 110.

With primary reference now to FIG. 19, the TEC 110" 1s
structurally modified from that of the TEC 110 of FIG. 18
and 1s representative of yet another preferred embodiment of
the tamper evident assembly 200 of the present invention.
More specifically, the TEC 110" includes the alforementioned
flow through configuration and facilitates connection to the
open end 210" of a conduit or tube set 210. As such, the open
end 210" and adjacent portions conduit 210 may pass
through the opening or aperture 50 defiming an apertured
construction of the integral closed end 18' of the end cap
112'. This 1s substantially equivalent to the apertured con-
struction of the end cap 12' represented 1n the embodiment
of the TEC 10' 1n FIGS. 14 and 15. In addition, an open end
210" of the conduit or tube set 210 1s bonded and/or fixedly
secured on the interior 29 of the tip cap 114'. Further, an
opening or aperture 143' 1s formed 1n a normally segregating
partition 145 at the bottom or base end of the open interior
chamber 142 of the tlow controller 140. This opening 143"
establishes direct fluid communication between the open end
210" of the conduit or tube set 201 and any male configured
nozzle or discharge port of a syringe or other container
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disposed within the open interior chamber 142. A further
structural adaptation of the embodiment of FIG. 19 may
include a similar connecting sleeve 48, as represented 1n
FIG. 13, to facilitate the fixed attachment or bonding of the
open end 210" on the interior of the tip cap 114",

Since many modifications, variations and changes 1n
detail can be made to the described preferred embodiment of
the invention, 1t 1s intended that all matters 1n the foregoing,
description and shown in the accompanying drawings be
interpreted as illustrative and not 1n a limiting sense. Thus,
the scope of the invention should be determined by the
appended claims and their legal equivalents.

What 1s claimed 1s:

1. A tamper evident assembly structured for attachment to
a medical connector, said tamper evident assembly compris-
ng:

a tamper evident cap including an end cap and a tip cap,
said tip cap movably and removably disposed in an
operative position within said end cap,

a retaining structure disposed on an interior surface of
said end cap 1n retaiming relation to said tip cap,

said tip cap including a retention structure removably
connected to an exterior of said tip cap,

said retaining structure disposed in removal preventing
relation to said retention structure concurrent to said tip
cap being 1n said operative position,

said retaiming structure and said retention structure coop-
eratively structured and configured to define a substan-
tially sliding engagement therebetween concurrent to
passage of said tip cap from an exterior of said end cap
into said operative position, and

said substantially sliding engagement comprises a flexure
of at least one of said retaining structure and retention
structure relative to the other one of said retaining
structure and retention structure, concurrent to said
passage of said tip cap into said operative position.

2. The tamper evident assembly as recited in claim 1
wherein said retaining structure comprises a predetermined
configuration, at least partially facilitating said substantially
sliding engagement; said predetermined configuration defin-
ing a unidirectional passage of said retention structure over
said retaining structure.

3. The tamper evident assembly as recited in claim 2
wherein said umdirectional passage 1s concurrent to said
passage ol said tip cap into said operative position.

4. The tamper evident assembly as recited 1n claim 2
wherein said predetermined configuration defines an abut-
ting engagement of said retaining structure with said reten-
tion structure, said abutting engagement preventative of said
substantially sliding engagement and passage of said reten-
tion structure over said retaining structure, concurrent to
disposition of said tip cap out of said operative position.

5. The tamper evident assembly as recited 1n claim 2
wherein said predetermined configuration comprises a
chamfered shape of at least a portion of said retaining
structure.

6. The tamper evident assembly as recited 1 claim 3
wherein said chamiered shape 1s disposed on said retaining
structure 1n an outwardly facing relation to an open end of
said end cap.

7. The tamper evident assembly as recited 1n claim 2
wherein said retaining structure comprises at least one
retaining segment formed on and extending outwardly from
an interior surface of said end cap 1n interruptive engage-
ment with said retention structure.

8. The tamper evident assembly as recited 1n claim 7
wherein said retaining structure comprises a plurality of
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retaining segments formed on and extending outwardly from
said 1nterior surface; said plurality of retaining segments
disposed 1n laterally spaced relation to one another.

9. The tamper evident assembly as recited 1n claim 7
wherein said retention structure 1s disposed 1n at least
partially surrounding relation to an exterior surface of said
tip cap.

10. The tamper evident assembly as recited 1in claim 9
wherein said at least one retaining segment and said reten-
tion structure respectively extend outwardly from an inner
surface of said end cap and an outer surface of said tip cap
into said interruptive engagement with one another upon
disposition of said tip cap into and out of said operative
position.

11. The tamper evident assembly as recited 1n claim 9
wherein said interruptive engagement defines a detachment
of said retention structure from said tip cap concurrent to
passage of said tip cap out of said operative position.

12. The tamper evident assembly as recited 1n claim 11
wherein said interruptive engagement defines a sliding
engagement of said retention structure over said retaining
structure concurrent to disposition of said tip cap into said
operative position.

13. A tamper evident assembly structured for attachment
to a medical connector, said tamper evident assembly com-
prising;:

a tamper evident cap mcluding an end cap and a tip cap,
said tip cap movably and removably disposed 1n an
operative position within said end cap,

a retaining structure disposed on an interior surface of
said end cap 1n retaining relation to said tip cap,

said tip cap including a retention structure removably
connected to an exterior of said tip cap,

said retaining structure disposed i1n removal preventing
relation to said retention structure concurrent to said tip
cap being in said operative position, and

said retaiming structure and said retention structure coop-
eratively structured and configured to define a substan-
tially sliding engagement therebetween concurrent to
passage of said tip cap from an exterior of said end cap
into said operative position.

14. The tamper evident assembly as recited 1n claim 13
further comprising a flow controller formed within the said
tip cap; said flow controller disposed to engage and at least
partially regulate fluid flow through the medical connector.

15. The tamper evident assembly as recited in claim 14
wherein said flow controller comprises a predetermined
configuration structured to regulate fluid flow through a
female medical connector.

16. The tamper evident assembly as recited in claim 135
wherein said predetermined configuration of said flow con-
troller comprises a plug dimensioned and configured to
extend into a discharge port of the female connector.

17. The tamper evident assembly as recited 1n claim 14
wherein said flow controller comprises a predetermined
configuration structured to regulate flmd flow through a
male medical connector.

18. The tamper evident assembly as recited 1n claim 17
wherein said tlow controller comprises a chamber dimen-
sioned and configured to receive a discharge port of the male
connector therein.

19. A tamper evident assembly structured for attachment
to a medical connector, said tamper evident assembly com-
prising:

a tamper evident cap mncluding an end cap and a tip cap,

said tip cap movably and removably disposed in an
operative position within said end cap,
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a retaining structure disposed on an interior of said end
cap 1n retamning relation to said tip cap; said tip cap
including a retention structure removably connected to
an exterior thereof,

at least one of said retaining structure and said retention
structure comprising a predetermined configuration,
said predetermined configuration defining a unidirec-
tional passage of said retention structure over said
retaining structure,

said predetermined configuration and relative dispositions
of said retaining structure and said retention structure
collectively defining an interruptive engagement with
one another upon disposition of said tip cap 1nto and out
of said operative position,

said interruptive engagement comprising a substantially
sliding engagement of said retention structure over said
retaining structure concurrent to disposition of said tip
cap into said operative position,

said interruptive engagement further comprising an abut-
ting engagement of said retaining structure with said
retention structure, said abutting engagement preven-
tative of passage of said retention structure over said
retaining structure, concurrent to disposition of said tip
cap out of said operative position, and

a tlow controller formed within the said tip cap and
disposed to engage and at least partially regulate fluid
flow through the medical connector, when attached to
said tamper evident cap.

20. The tamper evident assembly as recited in claim 19
turther comprising a conduit having an open end connected
within an interior of said tip cap 1n fluid communication with
said flow controller.

21. The tamper evident assembly as recited in claim 20
wherein said flow controller comprises an open, tlow-
through configuration disposed to establish a path of fluid
flow, through said open end, between an interior of said
conduit and the connector attached to said tamper evident
cap.

22. The tamper evident assembly as recited 1n claim 21
wherein said flow controller comprises a predetermined
configuration structured to regulate flmd flow through a
male medical connector.
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23. The tamper evident assembly as recited in claim 22
wherein said predetermined configuration of said flow con-
troller comprises a plug dimensioned and configured to
extend 1nto a discharge port of the female connector.

24. The tamper evident assembly as recited in claim 21
wherein said flow controller comprises a predetermined
configuration structured to regulate fluid flow through a
male medical connector.

25. The tamper evident assembly as recited 1n claim 24
wherein said tlow controller comprises a chamber dimen-
sioned and configured to receive a discharge port of the male
connector therein.

26. The tamper evident assembly as recited 1n claim 20
wherein said open end 1s fixedly connected within said tip
cap, concurrent to said tip cap being i said operative
position.

277. The tamper evident assembly as recited in claim 26
wherein said at least one free and extends through said end
cap and 1nto fixed connection within said interior of said tip
cap.

28. The tamper evident assembly as recited 1n claim 26
wherein said end cap includes a closed end having an
apertured construction structured to receive said conduit,
said open end disposed through said apertured construction
of said closed end into said fixed connection with said
interior of said tip cap.

29. The tamper evident assembly as recited in claim 28
wherein said closed and 1s integrally connected to a remain-
der of said end cap.

30. The tamper evident assembly as recited in claim 28
turther comprising a unidirectional drive assembly including
a first drive segment disposed on said end cap and a second
drive segment disposed on said tip cap; said first and second
drive segments disposed in interactive engagement, said
interactive engagement defining relative rotation between
said end cap and said tip cap restricted to a single direction.

31. A tamper evident assembly as recited in claim 30
wherein said first and second drive segments are respec-
tively disposed on an 1inner surface of said closed end of said
end cap and on an mner sidewall surface of said tip cap.
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